Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.002 Å; R factor = 0.038; wR factor = 0.086; data-to-parameter ratio = 23.3. organic compounds o64 Brandy et al.
The naphthoquinone ring is almost perpendicular [dihedral angle 71.02 (3) ] to the phenyl group of the title compound, C 17 H 9 Cl 2 NO 3 , while the dihedral angle between the amide group and the 4-chlorophenyl ring is 21.9 (2) . The conformation of the N-H and C O bonds are anti to each other. N-HÁ Á ÁCl hydrogen bonds link the molecules into chains in the aaxis direction. In addition, these chains are linked by weak intermolecular C-HÁ Á ÁO interactions.
Related literature
For similar structures see: Lien et al. (1997) ; Huang et al. (2005) ; Bakare et al. (2003) ; Copeland et al. (2007) ; Win et al. (2005) ; Rubin-Preminger et al. (2004) . For related literature, see: ; ; van Oosten et al. (2008) ; Shen et al. (2008) . T min = 0.887, T max = 1.000 (expected range = 0.839-0.946) 13882 measured reflections 4842 independent reflections 2832 reflections with I > 2(I) R int = 0.035 Refinement R[F 2 > 2(F 2 )] = 0.038 wR(F 2 ) = 0.086 S = 0.93 4842 reflections 208 parameters H-atom parameters constrained Á max = 0.29 e Å À3 Á min = À0.36 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrysAlis CCD (Oxford Diffraction, 2007); cell refinement: CrysAlis RED (Oxford Diffraction, 2007) ; data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Experimental
RJB acknowledges the Laboratory for the Structure of Matter at the Naval Research Laboratory for access to their diffractometers.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: AT2690). The amido and imido derivatives of 3-chloro-1,4-naphthoquinone are well known for their anti-inflammatory, antiplatelet, antiallergic and anticancer activities (Lien et al., 1997; Huang et al., 2005; Bakare et al., 2003; Copeland et al., 2007) . The title compound, 2-chloro-3-(p-chlorobenzamido)-1,4-naphthoquinone was obtained as an intermediate in the synthesis of some oxazolo-1,4-naphthoquinone and imido-substituted-1,4-naphthoquinone analogs.
2-Chloro
The naphthoquinone ring is almost perpendicular to the phenyl group of the title compound C 17 H 9 Cl 2 NO 3 , while the dihedral angle betwen the amide group and the 4-chlorophenyl ring is 21.9 (2)° (Fig. 1 ). The conformation of the N-H and C=O bonds are anti to each other . N-H···Cl hydrogen bonds link the molecules into chains in the a direction. In addition, these chains are linked by weak intermolecular Ar-H···O interactions (Fig. 2 , Table 1 ).
Experimental
A mixture of 2-amino-3-chloro-1,4-naphthoquinone (213 mg, 1.03 mmol) and 4-chloro-benzoylchloride (2 ml) was refluxed for 2 1/2 h (powerstat setting at 70). The reaction mixture was cooled to room temperature. The precipitate was isolated by vacuum filtration and the yellow-grey solid was washed with diethyl ether. The crude was recrystallized from ethanol (20 ml) to obtain a yellow solid (67 mg, 18.8%). Crystals for x-ray study were obtained by recrystallization from methanol.
Refinement
All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H = 0.95 Å, N-H = 0.88 Å and U iso (H) = 1.2U eq (C, N). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0278 (7) 0.0268 (8) 0.0248 (7) −0.0014 (6) 0.0030 (6) −0.0008 (6) C5 0.0294 (7) 0.0302 (9) 0.0220 (6) 0.0000 (6) 0.0023 (6) 0.0005 (6) C6 0.0374 (8) 0.0517 (12) 0.0286 (7) −0.0087 (8) 0.0041 (7) 0.0049 (8) C7 0.0502 (10) 0.0654 (14) 0.0282 (8) −0.0078 (9) 0.0083 (7) 0.0117 (9) C8 0.0532 (10) 0.0680 (15) 0.0214 (7) 0.0003 (10) −0.0008 (7) 0.0049 (8) C9 0.0374 (8) 0.0562 (12) 0.0232 (7) −0.0047 (8) −0.0026 (6) −0.0018 (7) C10 0.0296 (7) 0.0348 (9) 0.0218 (6) 0.0004 (6) 0.0023 (6) −0.0028 (6) C11 0.0306 (7) 0.0258 (8) 0.0228 (7) 0.0018 (6) 0.0033 (6) −0.0012 (6) C12 0.0275 (7) 0.0260 (8) 0.0201 (6) −0.0020 (6) 0.0034 (5) 0.0002 (6) C13 0.0321 (7) 0.0282 (8) 0.0233 (7) 0.0034 (6) 0.0060 (6) −0.0017 (6) C14 0.0293 (7) 0.0361 (9) 0.0291 (7) 0.0071 (7) 0.0022 (6) 0.0014 (7) C15 0.0359 (8) 0.0359 (9) 0.0202 (6) 0.0015 (7) −0.0008 (6) 0.0018 (7) C16 0.0347 (8) 0.0400 (10) 0.0215 (7) 0.0064 (7) 0.0051 (6) −0.0032 (7) C17 0.0292 (7) 0.0348 (9) 0.0246 (7) 0.0052 (6) 0.0035 (6) −0.0009 (6) Geometric parameters (Å, °) 
